VEHICLE AC GENERATOR 



CROSS REFERENCE TO RELATED APPLICATION 
This application is based on Japanese Patent Application 
No. 2003-33052 filed on February 12, 2003, the disclosures of 
which are incorporated herein by reference. 

FIELD OF THE INVENTION 

The present invention relates to an ac generator for a 
vehicle. 

BACKGROUND OF THE INVENTION 

An IC generator, which is configured into a form of 
integrated circuit, is generally used as a regulator for 
controlling power output of a vehicle ac generator. 
Originally, the IC regulator mainly controls an electric 
current supply to a field coil of a rotor for regulating 
magnetomotive force of field poles so that an output voltage 
of the vehicle ac generator is on a predetermined level. 
Recently, in order to improve fuel efficiency and drivability 
of vehicles, the IC regulator is required to have various 
functions of controlling power generations by receiving 
vehicle information such as from a vehicle-mounted computer. 

For example, the function is a gradual exciting control 
for gradually increasing power output to restrict driving 
torque from increasing rapidly at a time applying electric 
load during idling. As another example, the function is a 



regeneration control for regenerating energy. A regulation 
voltage is increased during vehicle deceleration to forcibly 
generate power, and kinetic energy is converted to electrical 
energy • 

5 The functions required to the IC generator are different 

depending on types of vehicles on which the ac generator is 
mounted. Therefore, the type of the IC regulator is 

increased. Also, the number of external terminals of the ac 
generator for receiving and transmitting electric information 

10 from and to external circuits is different depending on the 

type of IC regulator. Further, direction of the terminals and 
the shapes of connectors that protect the terminals, and 
mounting positions of the IC regulators are different 
depending on the type of vehicle on which the ac generator is 

15 mounted. The vehicle ac generator having the IC generator is 

for example disclosed in JP-A-2001-28857 and JP-A-2001-298967 
(US2001/0030472A1) . 

Generally, the IC regulator is electrically connected and 
fixed to a regulator case in which the external terminals, 

20 connectors and internal terminals are integrally molded. The 

external terminals receive electric information from external 
circuits. The internal terminals provide electrical connection 
between the IC regulator and internal circuits. For example, 
the internal terminals include a terminal of a brush 

25 connecting to a field winding of a rotor and a terminal 

grounded to a frame. 

The IC generator is mounted on the regulator case in ways 
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shown in Figs. 8 and 9, for example. In Fig. 8, the regulator 
case has the connector and external terminals extending in a 
direction perpendicular to an axial direction of a rotor ^ that 
is, in a radial direction. In Fig. 9, the regulator case has 
5 the connector and external terminals extending in the axial 

direction of the rotor. In both of the cases, the IC regulator 
is positioned with respect to the regulator case by engaging a 
hole of the IC regulator with a projection of the regulator 
case, and intermediate terminals of the IC regulator are 

10 connected to intermediate terminals of the regulator case. 

The mounting position and or functions of the vehicle ac 
generator are different depending on the type of the vehicles, 
and the directions and number of the external terminals and 
the shape of the connector are different depending on the 

15 vehicle ac generator. Therefore, it is required to manufacture 

multiple types of IC regulators having different shapes. 
Accordingly, it is difficult to reduce manufacturing costs. 

Further, since the regulator cases have complicated 
shapes as shown in Figs. 8 and 9, multiple molding dies, which 

20 are removed in different directions, are required to mold the 

regulator cases. Therefore, the costs of the molding dies are 
increased. In addition, for fixing or welding the IC regulator 
with the regulator case, various types of fixing jigs are 
required. Therefore, the costs of the jigs are increased. 

25 Furthermore, this results in an increase in the manufacturing 

steps because the jigs are set in several times. 
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SUMMARY OF THE INVENTION 
The present invention is made in view of the foregoing 
matter and it is an object of the present invention to provide 
a vehicle ac generator capable of reducing manufacturing 
costs • 

According to a first aspect of the present invention^ a 
vehicle ac generator includes a rotor ^ a stator opposed to the 
rotor, a rectifying device connected to an output wire of the 
stator, a regulator for controlling output voltage, an 
individual connector, and a common connecter connected to the 
individual connector. The individual connector includes 
external terminals that receives and transmits electric 
information from and to an external circuit and intermediate 
terminals. The common connector includes intermediate 

terminals that make contact with the intermediate terminals of 
the individual connector and internal terminals that connect 
the regulator to an internal circuit of at least one of the 
rectifying device and the rotor. The individual connector and 
the common connector have engaging portions that engages with 
each other. The engaging portions are provided by projections 
and recesses. 

Accordingly, a connector is constructed of the common 
connector and the individual connector. By changing the 
individual connector, the connector can be used for many types 
of ac generator. Because the common connector is shared, 
portions to be changed according to the types of vehicles are 
reduced. Because the regulator and the connector can be shared 



in multiple types of ac generator , manufacturing costs can be 
reduced. Further/ since the connector is constructed of a 
combination of separate connectors, the shape of each 
connector is simple. Accordingly , the shape of the molding 
5 dies for molding the connectors is simple, thereby reducing 

manufacturing costs of the molding dies. 

Preferably, the common connector is connectable with each 
of a plurality of individual connectors having different 
shapes. By replacing the individual connector, the connector 

10 can be used in plural types of ac generator in which the 

directions and the numbers of the external terminals and 
connector shape around the external terminals are different. 

For example, the common connector is connectable with an 
individual connector that has the external terminals in an 

15 axial direction of the rotor and another individual connector 

that has the external terminals in a radial direction of the 
rotor. By this, the connector case that has the external 
terminals in the axial direction and the connector case that 
has the external terminals in the radial direction can be 

20 formed by using the same common connector. Accordingly, the 

types of the molding die are reduced, resulting in the 
reduction of the manufacturing costs . 

Preferably, the engaging portions of the common connector 
include first engaging portions extending in the radial 

25 direction and the second engaging portion extending in the 

axial direction. The engaging portion of the individual 
connector extend in one of the axial direction and the radial 
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direction. Accordingly, the individual connector can be 
connected to the common connector in different two directions. 

BRIEF DESCRIPTION OF THE DRAWINGS 
5 Other objects, features and advantages of the present 

invention will become more apparent from the following 
detailed description made with reference to the accompanying 
drawings, in which like parts are designated by like reference 
numbers and in which: 
10 Fig. 1 is a schematic cross-sectional view of a vehicle 

ac generator according to an embodiment of the present 
invention; 

Fig. 2 is a plan view of a rectifying device on which a 
connector case and a brush device are mounted according to the 
15 embodiment of the present invention; 

Fig. 3 is an exploded perspective view of the connector 
case according to the embodiment of the present invention; 

Fig. 4 is a side view of a common connector of the 
connector case shown in Fig. 3 viewed along an arrow Al; 
2 0 Fig. 5 is an end view of the common connector viewed 

along an arrow A2 of Fig. 4; 

Fig. 6 is an exploded perspective view of a connector 
case according to another embodiment of the present invention; 

Fig. 7 is a side view of an individual connector of a 
25 connector case according to further another embodiment of the 

pr es ent invent ion ; 

Fig. 8 is a perspective view of a regulator case to which 
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an IC regulator is mounted according to a related art; and 

Fig. 9 is a perspective view of a regulator case to which 
an IC regulator is mounted according to another related art. 

DETAILED DESCRIPTION OF EMBODIMENTS 
Embodiments of the present invention will be described 
hereinafter with reference to drawings* 

Referring to Fig. 1, a vehicle ac generator 1 in which 
the present invention is employed includes a rotor 2, a stator 
4, a front frame 3a, a rear frame 3b, a rectifying device 5, a 
connector case 6, a brush device 1, a protection cover 8, an 
IC regulator 9 and the like. 

The rotor 2 is rotated by receiving a driving force from 
an engine through a belt (not shown) and a pulley 10. The 
stator 4 is opposed to the rotor 2 . The stator 4 functions as 
an armature. The rotor 2 and the stator 4 are supported in the 
front frame 3a and the rear frame 3b through a pair of 
bearings 3c, 3d. The rectifying device 5 connects to an output 
lead of the stator 4 and rectifies ac output to direct 
current. The brush device 7 holds brushes that supply a field 
current to a field coil 22 of the rotor 2 . The IC regulator 9 
controls output voltage. The connector case 6 has terminals 
for inputting and outputting electric information between the 
vehicle and the ac generator 1. The protection cover 8 is made 
of resin and attached to an axial end surface of the rear 
frame 3b to cover the rectifying device 5, the IC regulator 9, 
the brush device 7 and the like. 



Next, the connector case 6 will be described in detail. 
As shown in Fig. 2, the connector case 6 is mounted to the 
rectifying device 5 with the brush device 7 . The connector 
case 6 is configured such that the external terminals 210^ 
5 which receive and transmit electric information between 

external circuits such as an engine control unit (not shown) 
and the ac generator 1, extend in an axial direction of the 
rotor 2 . The connector case 6 is constructed of a combination 
of a common connector 100 and an individual connector 200. 

10 Fig. 4 shows the common connector 100 viewed along an 

arrow Al of Fig. 3. Fig. 5 shows the common connector 100 
viewed along an arrow A2 of Fig. 4. The common connector 100 
includes internal terminals 110, intermediate terminals 120 
and a common connector case 130. The internal terminals 110 

15 are provided to connect the IC regulator 9 to internal 

circuits of the vehicle ac generator 1, such as circuits of 
the rectifying device 5, the brush device 7 and the field coil 
22. The intermediate terminals 120 are provided to make 
contact with the individual connector 200. The internal 

20 terminals 110 and the intermediate terminals 120 are 

integrally molded into the common connector case 130. 

As shown in Figs. 3 through 5, the common connector case 
130 has a pair of side walls 140, 150, a pair of first 
engaging portions (projections and recesses) 142, 152, and a 

25 pair of second engaging portions (projections and recesses) 

144, 154. The side walls 140, 150 are parallel in the axial 
direction of the rotor 2 and spaced from each other. The first 
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engaging portions 142, 152 are formed on inside surfaces of 
the side walls 140, 150 that face each other* The first 
engaging portions 142, 152 are disposed to extend in a radial 
direction of the rotor 2 that is perpendicular to the axial 
5 direction. The second engaging portions 144, 154 are formed on 

the inside surfaces of the side walls 140, 150. The second 
engaging portions 144, 154 are disposed to extend in the axial 
direction. 

Specifically, one of the first engaging portions 142 is 

10 formed on the inside surface of one side wall 140. The first 

engaging portion 142 includes a pair of projections 142a, 142b 
and a recess 142c between the projections 142a, 142b. 
Similarly, the opposite first engaging portion 152 is formed 
on the inside surface of the opposite side wall 150. The first 

15 engaging portion 152 on the side wall 150 includes a pair of 

projections 152a, 152b and a recess 152c between the 
projections 152a, 152b. One of the second engaging portions 
144 is formed on the inside surface of one side wall 140. The 
second engaging portion 144 includes a pair of projections 

20 144a, 144b and a recess 144c between the projections 144a, 

144b. Similarly, the opposite engaging portion 154 is fonned 
on the inside surface of the opposite side wall 150. The 
second engaging portion includes a pair of projections 154a, 
154b and a recess 154c between the projections 154a, 154b. 

25 On the other hand, the individual connector 200 has the 

external terminals 210, intermediate terminals 220 and an 
individual connector case 230. The external terminals 210 are 
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provided to receive and transmit the electric information from 
and to the external circuits. The intermediate terminals 220 
are provided to make contact with the common connector 100 • 
The external terminals 210 and the intermediate terminals 220 
5 are integrally molded into the individual connector case 230. 

The individual connector case 23 0 forms a pair of side 
surfaces 240, 250 and a pair of engaging portions 242, 252. 
The side surfaces 240, 250 are parallel to each other in the 
axial direction. The engaging portions 242, 252 are formed on 

10 the side surfaces 240, 250 at predetermined positions and 

extend in the radial direction of the rotor 2. 

The engaging portion 242 is formed into a shape to engage 
with the first engaging portion 142 of the common connector 
100 at a predetermined position. In the embodiment, the 

15 engaging portions 242, 252 are formed into projections to be 

inserted in the recesses 142c, 152c of the common connector 
100. The individual connector 200 is positioned and fixed to 
the common connector 100 by inserting the projection 242 into 
the recess 142c between the projections 142a, 142b, as denoted 

20 by an arrow Ml in Fig. 3. Similarly, the opposite engaging 

portion 252 is formed into a shape to engage with the first 
engaging portion 152 of the common connector 100 at a 
predetermined position. The individual connector 200 is 
positioned and fixed to the common connector 100 by inserting 

25 the projection 252 into the recess 152c between the 

projections 152a, 152b. 

In the condition that the individual connector 200 is 
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fixed to the common connector 100 in the above manner, the 
intermediate terminals 120 of the common connector 100 contact 
the intermediate terminals 220 of the individual connector 
200. The intermediate terminals 120 of the common connector 
5 100 and the intermediate terminals 220 of the individual 

connector 200 are opposed to each other, so that multiple 
pairs of terminals are provided. The pairs of terminals forms 
a terminal group. Further, the paired intermediate terminals 
are electrically connected such as by soldering and welding. 

10 Thereafter, the paired intermediate terminals are coated with 

an insulating resin or covered with a cap made of an 
insulating material so that each pair of intermediate 
terminals can be insulated from adjacent pair of terminals. 

In the embodiment, the connector case 6 is constructed of 

15 the coimnon connector 100 and the individual connector 200. 

Therefore, when the type of specification of the ac generator 
is changed for example depending on the types of vehicle, the 
individual connector 200 is replaced with another individual 
connector 200 and the same coiranon connector 100 is used. 

20 Therefore, on designing a different-type regulator case 6, 

portions to be changed are decreased. Since the design changes 
of the IC regulator 9 and the connector case 6 are reduced, 
the manufacturing costs can be reduced. Since the connector 6 
is constructed by connecting separate connectors 100, 200, the 

25 shape of each connector 100, 200 is simplified. With this, the 

shape of molding die for each connector 100, 200 is 
simplified. Therefore, costs for manufacturing the dies are 
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reduced • 

Fig. 6 shows an exploded perspective view of a connector 
case 6A, as another embodiment. The connector case 6A is 
constructed of a combination of the common connector 100 and 
5 an individual connector 200A that has a shape different from 

the individual connector 200 of the above embodiment. In the 
connector case 6A, the external terminals that receives and 
transmits electric information from and to the external 
circuits are provided to extend in the radial direction of the 

10 rotor 2. The connector case 6A is constructed by combining the 

individual connector 200A with the common connector 100. The 
common connector 100 is the same as that shown in Fig. 3. 

The individual connector 20 OA includes the external 
terminals (not shown) and intermediate terminals 2 2 OA that 

15 make contact with the intermediate terminals 12 0 of the common 

connector 100. The intermediate terminals 220A are integrally 
molded into an individual connector case 2 3 OA. The individual 
connector case 230A forms a pair of side surfaces 240A, 250A 
and a pair of engaging portions 242A, 252A. The side surfaces 

20 240A^ 250A are parallel to each other and extend in the axial 

direction. The engaging portions 242A, 252A are formed on the 
side surfaces 240A, 250A at the predetermined positions^ in 
the axial direction. That is, the engaging portions 242A, 252A 
are perpendicular to the external terminals 22 OA. 

25 One engaging portion 242A is shaped to engage with the 

second engaging portion 144 of the common connector 100 at a 
predetermined position. The engaging portion 242A is for 
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example in a form of projection and is inserted in the recess 
144c between the projections 144a, 144b of the common 
connector 100. By inserting the projection 242A into the 
recess 144c, as denoted by an arrow M2 , the individual 
5 connector 200A is positioned with respect to and fixed to the 

common connector 100. Similarly, the opposite engaging portion 
252A is shaped to engage with the second engaging portion 154 
of the common connector 100 at a predetermined position. The 
engaging portion 252A is for example in a form of projection 
10 and is inserted in the recess 154c between the projections 

154a, 154b of the common connector 100. By inserting the 
projection 252A into the recess 154c, the individual connector 
20 OA is positioned with respect to and fixed to the common 
connector 100. 

15 In the condition that the individual connector 200A is 

fixed to the common connector 100, the intermediate terminals 
2 2 OA of the individual connector 2 0 OA and the intermediate 
terminals 120 of the common connector 100 make contact with 
each other. Each of the intermediate terminals 2 2 OA is opposed 

20 to and paired with each of the intermediate terminals 120 of 

the common connector 100. The paired terminals construct the 
terminal group. The paired terminals are electrically 
connected by such as soldering and welding. The intermediate 
terminals 2 2 OA of the individual connector 20 OA are bent into 

25 the shape shown in Fig. 6. Therefore, when the individual 

connector 200A is fixed to the common connector 100, the 
terminals 200A securely contact with the second terminals 120. 
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Accordingly, the conunon connector 100 can be connectable 
with the individual connector 200 that has the external 
terminals 210 extending in the axial direction of the rotor 2 
and the individual connector 20 OA that has the external 
terminals 210 extending in the radial direction of the rotor 
2. Therefore, the connector case 6 that has the external 
terminals 210 in the axial direction of the rotor 2 and the 
connector case 6A that has the external terminals extending in 
the radial direction of the rotor 2 can be manufactured by 
using the same common connector 100. Since the molding die 
configuration is simplified, manufacturing costs can be 
reduced . 

Further, the common connector 100 has both of the first 
engaging portion 142, 152 extending in the radial direction 
and the second engaging portion 144, 154 extending in the 
axial direction. The individual connector 200, 20 OA has the 
engaging portion 242, 252, 242a, 252a in one of the axial 
direction of the rotor 2 and the radial direction of the rotor 
2. Therefore, the individual connectors 200, 200A can be fixed 
to the common connector 100 from the different directions. 
Accordingly, even in the case that the direction of the 
external terminals is different, the same common connector 100 
can be used. 

The present invention is not limited to the above 
embodiments, but may be implemented in other ways without 
departing from the spirit of the invention. 

In the above embodiments, two individual connectors 200, 



20 OA are used for providing two types of the conunon connector 
cases 6, 6A. However the two types of connector cases can be 
formed by using the same individual connector and the common 
connector. In the connector cases, the individual connector is 
fixed to the common connector in different directions. 

For example, the individual connector 200, 20 OA can be 
modified as shown in Fig. 7. The individual connector 200B has 
an individual connector case 2 3 OB. IN the individual connector 
case 230B, the intermediate terminals (first group of 
intermediate terminals) 220 of the individual connector 200 
shown in Fig. 3 and the terminals 2 2 OA of the individual 
connector (second group of intermediate terminals) 200A shown 
in Fig. 6 are integrally molded. The external appearance of 
the individual connector case 23 OB is similar to the 
individual connectors 220, 220A shown in Figs. 3 and 6. The 
individual connector 23 OB has a pair of engaging portions 242B 
that are the same as the engaging portions 242, 242A, 252, 
252A. The individual connector 200B is different from the 
individual connectors 200, 200A because it has both of the 
intermediate terminals 22 0, 2 2 OA. 

In the individual connector 20 OB, one of the intermediate 
terminals 220, 220A, which do not contact with the 
intermediate terminals of the common connector 100, are 
removed as required. When the intermediate terminals 2 2 OA are 
removed from the individual connector 200B, the individual 
connector 20 OB can be used in a manner sjLmilar to that shown 
in Fig. 3. In this case, the engaging portions 242B engage 



with the first engaging portions 142, 152 of the common 
connector 100. On the other hand, when the external terminals 
220 are removed from the individual connector 2 0 OB/ the 
individual connector 20 OB can be used in a manner similar to 
5 that shown in Fig. 6. In this case, the engaging portion 242B 

engage with the second engaging portions 144, 154 of the 
common connector 100. Accordingly, since the individual 
connector 200B can be used in two ways, the individual 
connector 20 OB can be formed by a single type of molding die. 

10 Further, the regulator 9 and the individual connector 20 OB can 

be connected by using the same jig. Accordingly, manufacturing 
costs such as for the molding die and connecting jigs can be 
reduced. Also, the manufacturing steps can be decreased. 

Also, in the above embodiments, the number of the 

15 intermediate teinninals 120 of the common connector 100 is the 

same as the number of the intermediate terminals 220, 220A of 
the individual connectors 200, 200A, 200B. Alternatively, the 
number of the intermediate terminals 120 of the common 
connector 100 can be greater than that of the individual 

20 connectors 200, 200A, 200B. By this arrangement, the common 

connector 100 can be connected with another individual 
connector 200 that has the different number of the terminals 
according to the differences of the functions of the regulator 
9. 

25 In the example shown in Fig. 7, two types of terminals 

220, 2 2 OA are provided in the individual connector 2 0 OB and 
one type of the terminals, which do not contact with 
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intermediate terminals 120 of the common connector 100, are 
removed. Alternatively, two-types of intermediate terminals 
can be provided in the common connector 100 and one type of 
intermediate terminals, which do not make contact with the 
intermediate terminal of the individual connector, can be 
removed. For example, intermediate terminals can be 

additionally formed in the common connector 100 at the 
position contacting with the intermediate terminals 220 of the 
individual connector 2 00 when the individual connector 200 is 
fixed in the direction same as the direction of the individual 
connector 200A shown in Fig. 6. Therefore, the common 
connector 100 can be connected with the individual connector 
200, 20 OA in two different directions. 

In the embodiments, the engaging portions 242, 252, 242A, 
252A 242B of the individual connectors 200, 200A, 200B are 
formed into the shape of the projections and engaged with the 
recesses 142c, 152c, 144c, 154c of the common connector 100. 
Alternatively, the projections are formed on the side of the 
common connector 100 and the recess can be formed on the side 
of the individual connector 200, 200A, 200B, so that the 
projections of the common connector 100 can be inserted in the 
recesses of the individual connector 200, 200A, 200B. 
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